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FOREIGN PATENT DOCUMENTS 
0004520 10/1979 European Pat. Off. . 
Primary Examiner— David C. Nelms 
[57] ABSTRACT 
An optically activated keyboard provides inputs to a 
digital computer or the like. The keyboard includes a 
key housing having formed therein a wave guide matrix 
of intersecting columns and rows with light emitting 
diodes (LED's) installed in one end of each column and 
photo transistors installed in one end of each row. A 
plurality of keys are mounted at the top surface of the 
housing, each key having a plunger which projects 
through a corresponding aperture in the housing, when 
the key is depressed. The intersections of the columns 
and rows are located directly beneath the apertures so 
that when a key is depressed, its plunger intrudes into 
the volume at the intersection. Each plunger, in concert 
with the wave guide intersection, forms a light polariz- 
ing system. In the preferred embodiment, each plunger 
has a reflecting face that is angled to reflect light from 
the LED in the corresponding column into the corre- 
sponding row, finally impinging against the appropriate 
photo transistor. In this preferred embodiment, when 
the button is fully depressed, the plunger provides space 
between the bottom of the plunger and the bottom of 
the wave guide so that light traveling in the column or 
row is permitted to pass and thereby to detect any other 
keys that have been depressed in the particular column 
or row. 

49 Claims, 6 Drawing Sheets 
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tor. The first key depressed is the first key read. Also, if 
a key has been depressed in its row, the reflected light 
continues transmission in the row. If the keys were 
depressed at precisely the same moment, the problem of 
Matter enclosed in heavy brackets [ ] appears in the 5 which key should be recognized is logically accom- 
origtaal patent but forms no part of this reissue specifics- plished. 

In another embodiment of this invention, the LED's 
and photo transistors are located at the data handling 
apparatus such as a digital computer. They are then 
BACKGROUND OF THE INVENTION 10 connected to the appropriate columns and rows 
1. Field of the Invention through optical Fibers, thereby providing a keyboard 

This invention relates to a manual input keyboard for that is non-electronic, 
digital systems. More specifically, it refers to digital The advantage of this keyboard over the prior a 



systems having a manual input keyboard that is opti- keyboards is that it is insensitive to electromagnetic and 
cally activated. 15 radio-frequency interference, eliminates combustion or 

2. Description of the Prior Art sparks caused by short circuits or making and breaking 

In the past, typical keyboards for use in digital sys- of contacts, has low transmission loss and wide trans- 
tems have employed contact switches for making elec- mission bandwidth. It is advantageous over any prior 
trical circuits. The circuit continuity identifies a particu- art optical systems because of its simplicity of design 
lar key that has been depressed. Reed switches have 20 and resultant low cost and reliability, 
been employed and in more recent time, Hall Effect The principal object of this invention is to provide a 
sensore have been employed. digital system having an input keyboard that is simple in 

Optical keyboards have been employed in the prior stru cture and insensitive to electromagnetic and radio- 
art. These prior art optical keyboards involve a plural- frequency interference. 

ity of columns, each having an LED at one end and a 25 object of ^ invention b to provide a key . 

photo transistor at the other^ and a plurality of intersect- board that ^ no electrica] input ^ therefore 
org rows, also with an LED and photo transistor at the ^ isokted in a hosti]e 

ends. Keys are located at the intersections of these col- sm motheT object of ^ mvention js tQ ide , 
umns and rows and when a key ,s depressed, both the k ^ that has J , QW loss ^ wide trans . 

£Sdlte?S locked evident * the detaiied descri P tion that follows - 

Still another prior art optical keyboard involves less BRIEF DESCRIPTION OF THE DRAWINGS 

than a one for one relationship between light emitters _ T „ .. . , r 

and light detectors to reduce the number of components 35 U FIG - 1 * a Pe«Pec«ve v,ew of the digUal system of 

required. thls invention. 

In the present invention however, blocking light is FIG " 2 is a t0 P view ° f th f keyboard device of 

not done. Instead, a reflection of light is employed to mvention equipped with an electrical cord connec- 

contact a photo transistor and thereby to increase its tlon - . , „ „ „ „ 

signal output. 40 FIG. 3 is a twice sectioned (A— A and B—B of FIG. 

1) perspective view of the keyboard of this invention 

BRIEF SUMMARY OF THE INVENTION equipped with an optical connection. 

This invention involves an optical keyboard with a FIG - 4 is a perspective section (C— C of FIG. 1) of 

wave guide matrix formed in its housing. A wave guide the keyboard of this invention. 

matrix is made up of columns and intersecting rows. In 45 FI G 5 ls a cross-sectional view (D— D of FIG. 4) 

this preferred embodiment, LED's are positioned at one illustrating a light source at a waveguide, 

end of each of the columns. Photo transistors are posi- FIG. 6 is an explode view of the key assembly and 

tioned at one end of each of the rows. There is an aper- g«>de of the keyboard of this invention, 

ture formed above each intersection in the housing FIG. 7 is a schematic diagram illustrating the effect of 

surface. Key assemblies are positioned above the aper- 50 four keys being depressed at the same time, 

tures, each key assembly having a plunger that passes FIG. 8 is a cross-sectional view of four keys being 

through the aperture into the intersection of the wave ' ' * ™ 
guide column and row. A guide is set into the aperture 
and contoured to prevent rotation of the plunger. 

The LED's are sequentially turned on and off by a 5 
scanning microprocessor. Since the identification of the In FIG. 1, computer 11 having display 12 is con- 
activated LED is known and since the affected photo nected electrically (or optically) through cord 13 to 
transistor is detected by a resultant signal, the depressed optionally activated keyboard 20. Computer 11 and 
key is identifiable. The depressed key has a plunger display 12 may be any of the personal computers avail- 
which, in this preferred embodiment, intrudes into the 60 able, such as the Professional Computer of Texas Instru- 
wave guide intersection a limited distance. It has a re- ments Incorporated. A personal computer is shown, but 
flective surface that is inclined at a desired angle to any terminal or other computer, with appropriate inter- 
reflect light from the LED in its column to the photo facing, could be connected to the manual input key- 
transistor in its row. Additionally, light from its LED board device 20 of this invention, 
continues transmission through the column, below the 65 FIG. 2 is a top view of the optically activated key- 
plunger. If another plunger is depressed at the same board 20 illustrating keyboard sections 21, 22, 23, 24, 
time, the transmitted light is reflected from that plung- and 25. AH of the keys are not shown for purposes for 
er's reflecting surface to the appropriate photo transis- clarity. Electrical cord 13' is shown having connector 
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14. Connector 14 is an electrical connector for making provides resiliency so that when key cap 31 is released, 

electrical connections within the computer 11. dome 35 forces key cap 31 and plunger 32 back to the 

FIG. 3 illustrates optically activated keyboard 20' up position. A spring suitably positioned could also be 

illustrating sections A— A and B — B. In section A — A, used for this purpose. 

rubber dome 35 is shown fitting over guide 37. Key cap 5 In the preferred embodiment, the plunger 32 is made 

31 fits over rubber dome 35 and plunger 32 (see FIG. 6) of Polycarbonate, the same material as housing 39. This 

passes through dome 35 and guide 37 when key cap 31 material, properly dimensioned, permits light to pass 

is pressed. through as well as to be reflected. This is an engineering 

In section B— B, wave guide columns 40 and wave design choice and other materials may be used as well, 
guide rows 41 are shown. They are formed in housing 10 

39. Cord 13", contains optical fibers 42 that are con- MODE OF OPERATION 

nected to the columns and rows for transmitting light piG. 7 is a schematic diagram illustrating the emis- 

from the LED's and for transmitting light to the photo sion of light f rom t h e emitters E1-E4 to the receivers 

transistors. The LED's and the photo transistors are R1-R3. Emitter El (in this preferred embodiment an 

housed in assembly 30 having electrical contacts 48 for 15 LED) is shown emitting light into column 140. The 

connection to computer 11. lignt ^ re fl ec ted by a selected key which causes reflect- 

The optical fibers 42 for transmitting light from the ing sur f ace 133 to intrude into the light guide. Some of 

LED's are shown connected to the columns 40 through the light passes reflective surface 133 to reflective sur- 

a lens connection 45. The optical fibers for transmitting face 134 from key that nas been depressed, 

light from the photo transistors are shown connected 20 Some of tne Ught reflects from surface 134 and some of 

through lens 46 to the rows 41 In FIG. 1, section 19 is the u ht ^ throu ^ ^ hght reflected from sur- 

shown without keys. In FIG. 3, that section is shown face 133 passes , Q reflective surface 135 from still an _ 

w * a facdity for adding keys. . other depressed key. The light passes reflective surface 

FIG. 4 illustrates a section C-C in the housing 39 to m ^ { { ^ receiver R1 ( hotQ transistor5 

more clearly mustrate the wave guide matrix made up 25 ^ bodiln ent). Light reflected by sur- 

of columns 40 and rows 41 formed ,n housing 39. In this face ^ reflective ^ from ^ m . 

preferred embodnnent^housmg 39 is a plastic material hef ^ butlon cQntinues receiver ^ u 

in which £e column 40 and rows 41 have been formed ^ reflective surfaces „ 

m the molding procedure by which the housmg 39 was bo* detected at receivers Rl and R2. The first 

Ms£S.T»£ffi=s 30 - - *~ *r— prov,d d ? nvriTat 

at a wavelength of 0.651 microns. These columns and two or more **» "f P"^. at P reC1S * ly the Same 
rows could also be formed by machining, such as mill- rao ™= n > » arbitrary logic decis.cn is made, 
ing, and then polishing. Guide 27 is shown throught ™* surfaces 135 and 136 were also de- 
winch the key plunger 32 (see FIG. 6) passes. In this 35 pressed. However, their associated emitter E2 has not 
preferred embodiment, the LED's 50 shown in place in been activated. The emitters are activated by scanning, 
columns 40, are Texas Instruments Type TIL903-1. The "J k«M«ted In *» preferred embodiment the 
photo transistors 51 shown in place in the rows 41 are electronics of the Texas Instruments 940 terminal key- 
Texas Instruments Type TIL-M4. Both the LED and board is used. More specifically a Texas Instruments 
photo transistor are arbitrary choices and many suitable 40 3870 microcomputer performs the scanning. The mi- 
substitutes may be found. In this particular embodiment, crocomputer is connected to each of the LED s to se- 
infrared light is employed, but visible light and higher quentially activate them. This is a conventional scan- 
frequency light could be employed as well. «mg technique and need not be described in detail here. 

FIG. 5 is a sectional view D-D taken as shown in when emitter E2 a activated by the scanning proce- 
FIG. 4 illustrating LED 50 positioned in recess 54 to 45 *«. then the keys corresponding to reflecting surfaces 
enable Ught to pass into column 40, formed in housing 135 and 136 are detected in a like manner. This facility 
39. Electrical conductors 52 ultimately are packaged in for reflection and transmission overcome the phantom 
cord 13' for electrical connection to the computer 11. key" or N-key roll-over keyboard problem where a 
FIGS. 4 and 5 would be virtually unchanged in the depressed key "hides" another depressed key. 
configuration where optical fibers are brought in and 50 FIG. 8 is a cross-section of column 140 showing an 
connected to the columns 40 and rows 41 form remote emitter E5 in position with key caps 131^*31 all de- 
LED's and photo transistors. pressed, causing plungers 132-432 to intrude into the 
It should be noted that columns 40 could have photo light guide as indicated. Reflective surfaces 133-433 are 
transistors 51 in place and rows 41 could have LED's 50 shown for reflecting and passing light from emitter E5. 
in place. That is to say, there can be a total reversal of 55 As indicated, in this preferred embodiment, light is 
the pattern of the preferred embodiment shown. not only reflected, but passed by the material employed 
FIG. 6 illustrates key cap 31 which fits on plunger 32, in plungers 132-432. With the proper selection of mate- 
plunger 32 passing through rubber dome 35 and guide rials, the plungers could extend to the bottom surface 
37 set in housing 39. A configuration of plunger 32 fits 141 of column 140. This configuration requires material 
into a corresponding configuration in guide 37 to pre- 60 that not only reflects light into the appropriate row, but 
vent rotation of plunger 32. Column 40 and row 41 are also permits light to pass in the column 140. In this 
shown in housing 39. preferred embodiment, however, the light wave col- 
Reflective surface 33 is shown formed in plunger 32 umn 140 is approximately 0. 190 inches in diameters, and 
at an angle appropriate to reflect light from a column plungers 132-432 are permitted to intrude a distance of 
into a row. The angle depends on the material of which 65 approximately 0.06 inches, thereby leaving a distance of 
the plunger is made and the frequency of light. In this approximately 0.130 inches between surface 141 and the 
preferred embodiment, infrared light is employed and bottom of plungers 132-432. Such a structure permits 
the angle is approximately 45 degrees. Rubber dome 35 light to pass below the plungers as well as through the 



10/10/2008, EAST Version: 2.3.0.3 



plungers, and also to be reflected by reflecting surfaces 
133-433. 

Plungers may be made of materials that do not pass 
light but are simply reflective. For example, in another 
embodiment, aluminum is used and reflective surfaces 5 
133-433 are polished to a numeral 4L microfinish. 

The plungers may be made of other opaque materials 
and appropriately reflective materials affixed to them to 
form the reflecting surfaces 133-433. However, when 
the plungers are designed to contact the bottom surface 10 
141, then polarizing materials are required for reflection 
and a transmission of light. 

It is contemplated that other light sources and LED's 
may be employed in this invention. For example, it is 
certainly contemplated that a laser could be employed. 15 
Also, various types of photo detectors are contemplated 
other than photo transistors. The wave guides forming 
the matrix in this invention may be formed of various 
types of light guiding materials. For example, fiber 
optics may be employed in grooves to serve as the col- 20 
umns and rows. Grooves may be lined with appropriate 
material to form the light guide. These and other 
changes are obvious and this invention is limited only 
by the scope of the appended claims. 

I claim: 25 

1. Manual input apparatus having scanning means, for 
providing inputs to data handling apparatus, compris- 

(a) key housing means having a matrix of apertures 
formed through the top surface thereof; 30 

(b) wave guide means formed in the key housing 
means in a matrix configuration of columns and 
rows with the intersections of the columns and 
rows aligned below the apertures; 

(c) light source means connected to each column, 35 
each light source means being turned on and off in 

a predetermined order by the scanning means; 

(d) light detecting means connected to each row, 
activated by impinging light to provide a signal 
indicative of detection; 40 

(e) key means resiliently mounted over each aperture 
and having a plunger for passing through the aper- 
ture when a key means is selected and depressed; 
and 

(f) polarizing means formed by each plunger to re- 45 
fleet light, from a light source means that is turned 
on at a scanned column when the key means has 
been depressed, through the row at that intersec- 
tion to the light detecting means associated with 
that row wherein each plunger is dimensioned so 50 
that when the associated key means is depressed, 
the plunger intrudes into the wave guide means a 
predetermined distance, defining a volume be- 
tween the bottom of each plunger and the bottom 
of the wave guide means to permit light to pass 55 
through the volume in the scanned column to 
allow detection of other depressed keys in the 
scanned column and associated rows. 

2. The apparatus of claim 1 further comprising optical 
fiber means for connecting each light source means to 60 
each column and for connecting each light detecting 

3. The apparatus of claim 1 wherein each plunger has 
a reflecting surface formed at a desired angle to the 
rows and columns to reflect light into the row at the 65 

4. The apparatus of claim 2 wherein each plunger has 
a reflecting surface formed at a desired angle to the 



to reflect light into the row at the 
intersection of a depressed key means. 

5. The apparatus of claim 3 wherein the light source 
means comprises a light emitting diode for each column 
and the light detecting means comprises a photo transis- 
tor for each row. 

6. The apparatus of claim 4 wherein the light source 
means comprises a light emitting diode for each column 
and the light detecting means comprises a photo transis- 
tor for each row. 

7. Digital apparatus comprising: 

(a) data handling means; and 

(b) manual input means operatively connected to 
supply input signals to the data handling means, the 
manual input means comprising: 

key housing means having a matrix of apertures 
formed through the top surface thereof, 

wave guide means formed in the key housing means 
in a matrix configuration of columns and rows with 
the intersections of the columns and rows aligned 
below the apertures, 

light source means connected to each column, each 
light source means being turned on and off in a 
predetermined order by the scanning means, 

light detecting means connected to each row, acti- 
vated by impinging light to provide a signal indica- 
tive of detection; 

key means resiliently mounted over each aperture 
and each key means having a plunger for passing 
through the aperture when a key means is selected 
and depressed, and 

polarizing means formed by each plunger to reflect 
light, from a light source means that is turned on at 
a scanned column when the key means has been 
depressed, through the row at that intersection to 
the light detecting means associated with that row 
wherein each plunger is dimensioned so that when 
the associated key means is depressed, the plunger 
intrudes into the wave guide means a predeter- 
mined distance, defining a volume between the 
bottom of each plunger and the bottom of the wave 
guide means to permit light to pass through the 
volume in the scanned column to allow detection 
of other depressed keys in the scanned column and 
associated rows. 

8. The apparatus of claim 7 further comprising optical 
fiber means for connecting each light source means to 
each column and for connecting each light detecting 
means to each row. 

9. The apparatus of claim 7 wherein each plunger has 
a reflecting surface formed at a desired angle to the 
rows and columns to reflect light into the row at the 
intersection of a depressed key means. 

10. The apparatus of claim 8 wherein each plunger 
has a reflecting surface formed at a desired angle to the 
rows and columns to reflect light into the row at the 
intersection of a depressed key means. 

11. The apparatus of claim 9 wherein the light source 
means comprises a light emitting diode for each column 
and the light detecting means comprises a photo transis- 
tor for each row. 

12. The apparatus of claim 10 wherein the light 
source means comprises a light emitting diode for each 
column and a light detecting means comprises a photo 
transistor for each row. 

13. The apparatus of claim 7 wherein the data han- 
dling means comprises a digital computer. 
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14. Manual input apparatus for providing inputs to data 
handling apparatus, comprising: 

(a) key housing means having a matrix of apertures 
therein extending to the top surface thereof; 

(6) plural light transmitting channels of predetermined 5 
cross-sectional dimension disposed in the key housing 
means in a matrix configuration of columns and rows 
with each intersection of a column and row aligned 
with an associated one of said apertures: 

(c) light source means for providing a light beam along 10 
each of said columns; 

(d) light detecting means disposed in each said row and 
responsive to the impingement of said light thereon to 
provide a signal indicative of said impingement; and 

(e) plural key members, each said key member mounted 15 
for reciprocal movement within one said aperture and 
having a reflective surface of smaller cross sectional 
area than the cross sectional area of said light beam in 

a direction normal to the axis of travel of said light 
beam along said column, said key member responsive 20 
to predetermined said key member movement within 
said aperture to reflect into the associated row the 
portion of any light beam travelling along the associ- 
ated column and impinging upon said reflective sur- 
face, said key member permitting the remainder of 25 
said light beam to continue travel along said column. 

15. The apparatus of claim 14 wherein said reflective 
surface extends across only a portion of said column and a 
portion of the path of travel of said light beam along said 
column. 30 

16. The apparatus of claim 14 wherein said light source 
means further includes a separate light source associated 
with each said column and scanning means to sequentially 
turn on and off each said light source in a predetermined 

17. The apparatus of claim 15 wherein said light source 
means further includes scanning means and a light source 
for each said column, said scanning means turning said 
light source in each said column on and off sequentially in 
said predetermined order. 40 

18. The apparatus of claim 14 further including optical 
fiber means for connecting each light source means to each 
column and for connecting each light detecting means to 
each row. 

19. The apparatus of claim 14 wherein each said reftec- 45 
five surface is disposed at a predetermined angle to reflect 
light from the row associated therewith into the column 
associated therewith. 

20. The apparatus of claim 16 wherein each said light 
source is a light emitting diode and each said light detect- 50 
ing means comprises a phototransistor. 

21. The apparatus of claim 1 7 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

22. Manual input apparatus for providing inputs to data 55 
handling apparatus, comprising: 

(a) key housing means having a matrix of apertures 
therein extending to the top surface thereof; 

(b) plural light transmitting channels disposed in a ma- 
trix configuration of columns and rows with each 60 
intersection of a column and row aligned with an 
associated one of said apertures; 

(c) light source means for providing a light beam along 
each of said columns including plural light sources 
each said light source providing a light beam along an 65 
associated one of said columns and scanning means 
for turning said light sources on and off sequentially 



id) light detecting means disposed in each said row re- 
sponsive to the impingement of said light thereon to 
provide a signal indicative of said impingement; 

(e) plural key members, each said key member mounted 
for reciprocal movement within one said aperture; and 

(f) polarizing means disposed at the end of each said key 
member in the associated aperture and responsive to 
predetermined said key member movement within 
said aperture to reflect into the a 
travelling along the associated 
upon said reflective surface. 

23. The apparatus of claim 22 further including optical 
fiber means for connecting each light source means to each 
column and for connecting each light detecting means to 

24. The apparatus of claim 22 wherein each said reflec- 
tive surface is disposed at a predetermined angle to reflect 
light from the row associated therewith into the column 
associated therewith. 

25. The apparatus of claim 22 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

26. The apparatus of claim 24 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

27. Digital apparatus, comprising: 

(a) data handling means; and 

(b) manual input means operatively connected to supply 
input signals to the data handling means, the manual 
input means comprising: 

(c) key housing means having a matrix of apertures 
therein extending to the top surface thereof; 

(d) plural light transmitting channels of predetermined 
cross-sectional dimension disposed in the key housing 
means in a matrix configuration of columns and rows 
with each intersection of a column and row aligned 
with an associated one of said apertures; 

(e) light source means for providing a light beam along 
each of said columns; 

00 light detecting means disposed in each said row and 
responsive to the impingement of said light thereon to 
provide a signal indicative of said impingement; and 

(g) plural key members, each said key member mounted 
for reciprocal movement within one said aperture and 
having a reflective surface of smaller cross sectional 
area than the cross sectional area of said light beam in 
a directional normal to the axis of travel of said light 
beam along said column, said key member responsive 
to predetermined said key member movement within 
said aperture to reflect into the associated row the 
portion of any light beam travelling along the associ- 
ated column and impinging upon said reflective sur- 
face, said key member permitting the remainder of 
said light beam to continue travel along said column. 

28. The apparatus of claim 27 wherein said reflective 
surface extends across only a portion of said column and a 
portion of the path of travel of said light beam along said 
column. 

29. The apparatus of claim 27 wherein said light source 
means further includes a separate light source associated 
with each said column and scanning means to sequentially 
turn on and off each said light source in a predetermined 

30. The apparatus of claim 28 wherein said light source 
means further includes scanning means and a light source 
for each said column, said scanning means turning said 
light source in each said column on and off sequentially in 
said predetermined order. 
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31. The apparatus of claim 27 further including optical 
fiber means for connecting each light source means to each 
column and for connecting each light detecting means to 

32. The apparatus of claim 27 wherein each said reflec- 5 
five surface is disposed at a predetermined angle to reflect 
light from the row associated therewith into the column 
associated therewith. 

33. The apparatus of claim 29 wherein each said light 
source is a light emitting diode and each said light detect- 10 
ing means comprises a phototransistor. 

34. The apparatus of claim 30 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

35. Digital apparatus, comprising: 15 

(a) data handling means; and 

(b) manual input means operatively connected to supply 
input signals to the data handling means, the manual 
input means comprising: 

(c) key housing means having a matrix of apertures 20 
therein extending to the top surface thereof 

(d) plural light transmitting channels disposed in a ma- 
trix configuration of columns and rows with each 
intersection of a column and row aligned with an 2J 
associated one of said apertures; 

(e) light source means for providing a light beam along 
each of said columns including plural light sources 
each said light source providing a light beam along an 
associated one of said columns and scanning means 30 
for turning said light sources on and off sequentially 

in a predetermined order; 

(f) light detecting means disposed in each said row re- 
sponsive to the impingement of said light thereon to 
provide a signal indicative of said impingement; is 

(g) plural key members, each said key member mounted 
for reciprocal movement within one said aperture; and 

(f) polarizing means disposed at the end of each said key 
member in the associated aperture and responsive to 
predetermined said key member movement within 
said aperture to reflect into the associated row light 
travelling along the associated column and impinging 
upon said reflective surface. 

36. The apparatus of claim 35 further including optical 
fiber means for connecting each light source means to each 45 
column and for connecting each light detecting means to 

37. The apparatus of claim 35 wherein each said reflec- 
tive surface is disposed at a predetermined angle to reflect 
light from the row associated therewith into the column 50 
associated therewith. 

38. The apparatus of claim 35 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprising a phototransistor. 

39. The apparatus of claim 37 wherein each said light 55 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

40. Manual input apparatus for providing inputs to data 
handling apparatus, comprising: 

(a) key housing means having a matrix of apertures 60 
therein extending to the top surface thereof; 

(b) plural light transmitting channels disposed in a ma- 
trix configuration of columns and rows with each 
intersection of a column and row aligned with an 
associated one of said apertures, each said light trans- 65 
mining channel defined by walls having a reflectivity 
of about that of a polycarbonate with a refractive 
index of 1.5 to a wavelength of 0.651 microns; 



(c) light source means for providing a light beam along 
each of said columns including plural light sources 
each said light source providing a light beam along an 
associated one of said columns and scanning means 
for turning said light sources on and off sequentially 
in a predetermined order; 

id) light detecting means disposed in each said row re- 
sponsive to the impingement of said light thereon to 
provide a signal indicative of said impingement; and 

(e) plural key members, each said key member mounted 
for reciprocal movement within one said aperture and 
having means disposed at the end of each said key 
member in the associated aperture and responsive to 
predetermined said key member movement within 
said aperture to reflect into the associated row a por- 
tion of light travelling along the associated column 
and impinging upon said reflective surface and per- 
mitting the remainder of said light to continue travel 
along said column. 

41. The apparatus of claim 40 further including optical 
fiber means for connecting each light source means to each 
column and for connecting each light detecting means to 

42. The apparatus of claim 40 wherein each said reflec- 
tive surface is disposed at a predetermined angle to reflect 
light from the row associated therewith into the column 
associated therewith. 

43. The apparatus of claim 40 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

44. The apparatus of claim 42 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

45. Digital apparatus, comprising: 

(a) data handling means; and 

(b) manual input means operatively connected to supply 
input signals to the data handling means, the manual 
input means comprising: 

(c) key housing means having a matrix of apertures 
therein extending to the top surface thereof; 

(d) plural light transmitting channels disposed in a ma- 
trix configuration of columns and rows with each 
intersection of a column and row aligned with an 
associated one of said apertures, each said light trans- 
mitting channel defined by walls having a reflectivity 
of about that of a polycarbonate with a refractive 
index of 1.5 at a wavelength of 0.651 microns; 

(e) light source means for providing a light beam along 
each of said columns including plural light sources 
each said light source providing a light beam along an 
associated one of said columns and scanning means or 
turning said light sources on and off sequentially in a 
predetermined order; 

if) light detecting means disposed in each said row re- 
sponsive to the impingement of said light thereon to 
provide a signal indicative of said impingement; 

(g) plural key members, each said key member mounted 
for reciprocal movement within one said aperture and 
having means disposed at the end of each said key 
member in the associated aperture and responsive to 
predetermined said key member movement within 
said aperture to reflect into the associated row a por- 
tion of light travelling along the associated column 
and impinging upon said reflective surface and per- 
mitting the remainder of said light to continue travel 
along said column. 

46. The apparatus of claim 45 further including optical 
ber means for connecting each light source means to each 
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column and for connecting each light detecting means to 

47. The apparatus of claim 45 wherein each said reflec- 
tive surface is disposed at a predetermined angle to reflect 
light from the row associated therewith into the column 
associated therewith. 

48. The apparatus of claim 45 wherein each said light 



source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 

49. The apparatus of claim 47 wherein each said light 
source is a light emitting diode and each said light detect- 
ing means comprises a phototransistor. 
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